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(§) The invention relates to a lubricant for a refrigerator using a chlorine-free fluorocarbon such as fiuorocarbon 
134a as the refrigerant and characterised by comprising a neopentylpolyol esier of a fatty acid having 2 to 6 
carbon atoms. The invention also includes a refrigerant composition characterised in that it comprises a chlorine- 
free fluorocarbon and lubricant of the present invention in which the volume ratio of neopentylpolyol ester(s) to 
chlorine-free fluorocarbon is from 99:1 to 1 :99. 
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LUBRICANT FOR REFRIGERATORS 

The present invention relates to a lubricant for refrigerators. More particularly it relates to a neopentyi- 
polyoi ester lubricant for refrigerators which is well compatible with a chlorine-free fluorocarbon refrigerant 
such as fluorocarbon 134a (l,l,!,2-tetrafiuoroethane) used in a refrigerator, 

Fluorocarbon compounds are excellent materials In respects of chemical stability, low toxicity and 
s incombustibility, so that they have been used in the fields of refrigerant, aerosol, foaming, cleaning and so 
on. Recently, however, there is a strong movement on foot for the reduction in the production and 
consumption of specific kinds of fluorocarbons, because the fluorocarbons emitted into the open air not only 
destroy the ozonosphere but also cause the warning of the earth's surface, the so-called "greenhouse 
effect", 

io Accordingly, the development of a fluorocarbon which is free from the danger of causing the destruction 
of the ozonosphere or the greenhouse effect, i.e., a fluorocarbon which does not contain any chlorine atom 
and is relatively easily decomposable is in progress. 

Under these circumstances, fluorocarbon 134a has been developed as a substitute for fluorocarbon 12 
(dichlorodifluoromethane) which has been widely used as the refrigerant of domestic refrigerators, air 

15 conditioners, small-sized refrigerators for business use, automotive air conditioners and so on, because the 
characteristics of fluorocarbon 134a are similar to those of fluorocarbon 12, 

However, fluorocarbon 134a exhibits solubility far different from that of a fluorocarbon containing a 
chlorine atom in its molecule, for example, fluorocarbon 12 or fluorocarbon 22 (monochiorodifiuoromethane), 
because it does not contain any chlorine atom in its molecule. Accordingly, fluorocarbon 134a is poor in the 

20 compatibility with a naphthenic mineral oil or alkylbenzene which have been used as a refrigerator oil, thus 
causing problems such as lowering in the reversion in an evaporator, seizing of a compressor or abnormal 
vibration. Thus, the development of a refrigerator oil which is compatible with fluorocarbon 134a is highly 
desirable. 

With respect to the oil for a refrigerator using fluorocarbon 134a as a refrigerant, U.S. Patent No. 
25 4755316 proposed an at least difunctional potyalkylene glycol having a molecular weight of 2,000 or below. 
However, this oil is so hygroscopic that the water absorbed by the oil causes a failure in the actuation of an 
expansion valve of a refrigerator or blockage (water choking) thereof or accelerates the decomposition of 
the fluorocarbon to form hydrofluoric acid which is in danger of corroding the metallic part. 

Although Japanese Patent Laid-Open Nos. 155093/ 1980 and 15592/1983 discloses lubricants for 
so refrigerators comprising a neodentyipolyol ester, they are utterly silent about a lubricant for refrigerators 
which Is well compatible with a chlorine-free fluorocarbon refrigerant such as fluorocarbon 134a. 

The inventors of the present invention have intensively studied on various synthetic lubricants and have 
found that a specific kind of neopentylpolyol ester is excellent particularly In its compatibility with a chlorine- 
free fluorocarbon refrigerant (such as fluorocarbon 134a), has a reduced hygroscopicity and has excellent 
35 electrical insulation properties and inertness to fluorocarbons. The present invention has been accomplished 
on the basis of this finding. 

Namely, the lubricant according to the present invention Is one for a refrigerator using a chlorine-free 
fluorocarbon as the refrigerant and Is characterized by comprising a neopentylpolyol ester of a fatty acid 
having 2 to 6 carbon atoms. 

40 The chlorine-free fluorocarbon refrigerant to be used in the present invention includes fluorocarbon 134 
(1 ,1 ,2,2-tetraf!uoroethane), fluorocarbon 134a, fluorocarbon 143 (1,1,2-trifluoroethane), fluorocarbon 143a 
(1,1,i-trifIuoroethane), fluorocarbon 152 (1 ,2-difIuoroethane) and fluorocarbon 152a (1,1-difluoroethane), 
among which fluorocarbon 134a is preferable, because the characteristics thereof are similar to those of 
fluorocarbon 12 which is now generally used. 

45 The fatty acid to be used as a starting material for the neopentylpolyol ester according to the present 
invention is one or more compounds selected from among straight-chain and branched fatty acids each 
having 2 to 6 carbon atoms. Examples of straight-chain fatty acids include acetic, propionic, butanoic, 
pentanoic and hexanoic acids, while those of the branched saturated fatty acids include 2-methylpropionic, 
2-methylbutanoic, 3-methyibutanoic, trimethylacetic, 2-methylpentanoic, 3-methylpentanoic, 4-methyipen- 

eo tanoic, 2-ethylbutanoic, 2,2-dimethylbutanoic and 3,3-dimethylbutanoic acids. 

Among these acids, butanoic, pentanoic, 2-methylpropanoic and 2-methylbutanoic acids are particularly 
preferred. 

The neopentylpolyol to be used as the other starting material for the neopentylpolyol ester according to 
the present invention is a polyol having a neopentyl structure, i.e., 
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C 

a c — C — C structure 



preferably one containing at least 3 and most preferably at least 4 hydroxy] groups per molecule. Examples 
thereof include pentaerythritol, dipentaerythritol, trfpentaerythritol, tetrapentaerythritol, ditrimethylolpropane, 

to drtrimethyiolethane, trltrimethylolpropane and tritrimethylolethane. Among them, pentaerythritol, dipen- 
taerythritol and tri pentaerythritol are preferably used in the fields requiring a medium or high viscosity (for 
example, refrigerator for automotive air conditioner or rotary type refrigeration machine for refrigerators) and 
tripentaerythritol is most desirably used in the fields requiring a particularly high viscosity, 

A neopentylpolyol having less than 3 hydroxy I groups is unfavourable because of its poor compatibility 

is with fiuorocarbon 1 34a and its too low viscosity. 

The neopentylpolyol ester according to the present invention can be prepared from one or more acids 
selected from among straight-chain and branched saturated fatty acids each having 2 to 6 carbon atoms as 
described above and one or more neopentylpolyols according to a conventional ester if ication or tran- 
sesterification reaction. 

20 It is preferable that the lubricant according to the present invention comprise only neopentylpolyol 
esters of fatty acids which have 2 to 6 carbon atoms as described above. The lubricant of the present 
invention may also comprise neopentylpolyol esters derived from fatty acids having 7 or more carbon 
atoms for example in order to achieve desired lubricating characteristics or volume resistivity of the 
lubricant. It is preferable however that the proportions of the fatty acids used are chosen so that the content 

25 of fatty acids each having 2 to 6 carbon atoms in the total fatty acids is 20 mole % or above and that the 
average number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol is 6 or below. 

Although the lubricant for refrigerators according to the present invention may comprise only neopentyl- 
polyol esters as described above, the lubricant is not precluded from further containing a known lubricant 
for refrigerators such as mineral oil, alkylbenzene or poiyalkylene glycol. Further, the lubricant may contain 

30 additives which have been used in the lubricants for a refrigerator using a fiuorocarbon as the refrigerant,, in 
usual amounts. The additives include phosphates such as tricresyl phosphate; phosphites such as triethyl 
phosphite; epoxy compounds such as epoxidized soybean oil and blsphenol A diglycidyl ether; organotin 
compounds such as dibutyltin laurate; and antioxidants such as - naphthylbenzyiamine, phenothiazine and 
BHT. 

55 In a preferred embodiment of the present invention the lubricant comprises a mixture of neopentyipoiyol 
esters of straight or branched chain saturated fatty acids characterised in that it comprises one or more 
neopentylpolyol esters in which the proportion of fatty acid residues having 2-6 carbon atoms is 20 mole 
per cent or more of the total fatty acid residues in the one or more esters and in that the average number of 
carbon atoms per residue of the fatty acid residues In the one or more esters is 6 or less. 

40 The neopentylpolyol esters of fatty acids comprising the lubricant of the present invention may be 
prepared by esterlfylng or transesterifying a neopentylpolyol with one or more fatty acids characterised in 
that at least 20 mole per cent of the fatty acids have from 2 to 6 carbon atoms in the molecule and in that 
the average number of carbon atoms in the fatty acid molecules per hydroxy group in the neopentylpolyol 
is 6 or less. 

45 The present invention also includes a refrigerant composition comprising a chlorine-free fiuorocarbon 
and a lubricant of the present invention in which the volume ratio of chlorine-free fiuorocarbon to 
neopentylpolyol fatty acid ester(s) is from 99:1 to 1:99. 

The lubricant for refrigerators according to the present invention and ffuorocarbon 134a are completely 
compatible with each other at substantially any ratio <1:99 to 99:1} in the practical service temperature range 
so of a lubricant for refrigerators, i.e. in a temperature range of -50 to 60 ' C. 

Further, the lubricant for refrigerators according to the present invention exhibits low hygroscopicity and 
high volume resistivity unlike a poiyalkylene glycol lubricant for refrigerators. Therefore the use of the 
lubricant of the present invention serves to solve the problem of hygroscopicity which has been thought to 
be causative of the troubles of a refrigerator and improve the electrical insulation properties. 
55 The present invention will now be described in more detail by referring to the following Examples, 
though the present invention is not limited to them. 

In the Examples and Comparative Examples, the following Samples 1 to 19 were used as lubricants. 
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Sample 1 

a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising hexanoic acid and 2-meihylpentanoic acid at a mofar ratio of 50 : 50 as a fatty 
s acid component, and having a kinematic viscosity at 40 *C of 59 cSt a pour point of -47.5 "C, and an 
average number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 6. 

Sample 2 

w a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising hexanoic acid, 2-methylpentanotc acid and 2-methyibutanoic acid at a molar ratio 
of 40 : 30 : 30 as a fatty acid component, and having a kinematic viscosity at 40* C of 69 cSt, a pour point 
of -45 C, and an average number of carbon atoms of the fatty acids par hydroxy! group of the 
neopentylpolyol of 5.7. 

T5 

Sample 3 

a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising hexanoic acid and 2-methylbutanoic acid at a molar ratio of 50 : 50 as a fatty acid 
20 component, and having a kinematic viscosity at 40 °C of 71 cSt, a pour point of -45° C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 5.5, 

Sample 4 

26 a neopentylpolyol ester: prepared by suing DPET (dipentaerythritol) as a neopentylpolyol component 
and 2-meihylbutanoic acid as a fatty acid component, and having a kinematic viscosity at 40* C of 79 cSt, a 
pour point of -40* C, and an average number of carbon atoms of the fatty acid per hydroxyl group of the 
neopentylpolyol of 5. 

30 Sample 5 

a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising hexanoic acid and 2-methyl propionic acid at a molar ratio of 50 ': 50 as a fatty 
acid component and having a kinematic viscosity at 40* C of 68 cSt, a pour point of -45* C, and an average 
35 number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 5. 

Sample 6 

a neopentylpolypof ester: prepared by using PET (pentaerythritol) as a neopentylpolyol component and 
40 a mixture comprising butanoic acid and 2-methylpropionlc acid at a molar ratio of 50 : 50 as a fatty acid 
component, and having a kinematic viscosity at 40 *C of 25 cSt, a pour point of -50 *C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 4. 

Sample 7 

45 

a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising butanoic acid and 2-ethylhexanolc acid at a molar ratio of 95 : 5 as a fatty acid 
component, and having kinematic viscosity at 40 *C of 61 cSt, a pour point of -40 *C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 4.2. 

so 

Sample 8 

a neopentylpolypof ester, prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising butanoic acid and isoheptanoic acid at a molar ratio of 80 : 20 as a fatty acid 
55 component and having a kinematic viscosity at 40 * C of 63 cSt, a pour point of -42.5 C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 4.6. 

Sample 9 

4 
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a neopentylpolyol ester: prepared by using TPET (tripentaeryihritol) as a neopentylpolyol component 
and a mixture comprising pentanoic acid, 2-meIhylbutanoic acid and 2-ethylbutanorc acid at a molar ratio of 
50 : 25 : 25 as a fatty acid component, and having a kinematic viscosity at 40* C of 202 cSt, a pour point of 
s -27.5* C, and an average number of carbon atoms of the fatty acids per hydroxy! group of the neopentyl- 
polyol of 5.25. 

Sample 10 

10 a neopentylpolyol ester: prepared by using DTMP (ditrimethyiolpropane) as a neopentylpolyol compo- 
nent and a mixture comprising pentanoic acid, 2-methylbutanoic acid and 3-methylbutanoic acid at a molar 
ratio of 65 : 30 : 5 as a fatty acid component, and having a kinematic viscosity at 40 *C of 23 cSt, a pour 
point of -45* C, and an average number of carbon atoms of the fatty acids per hydroxy! group of the 
neopentylpolyol of 5. 

is 

Sample 1 1 

a neopentylpolyol ester: prepared by using a mixture comprising TPET (tripentaerythritol) and Tetra 
PET (tetrapentaerythritol) at a molar ratio of 50 : 50 as a neopentylpolyol component and a mixture 
so comprising pentanoic acid, 2-methylbutanoic acid and 3-methylbutanoic acid at a molar ratio of 65 : 30 : 5 
as a fatty acid component, and having a kinematic viscosity at 40* C of 306 cSt, a pour point of -20° C t and 
an average number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyols of 5. 

Sample 12 

25 

a neopentylpolyol ester: prepared by using a mixture comprising PET (pentaerythritol) and DPET 
(dipentaerythritol) at a molar ratio of 50 : 50 as a neopentylpolyol component and a mixture comprising 
pentanoic acid, 2-methylbutanoic acid and 3-methylbutanoic acid at a molar ratio of 65 : 30 : 5 as a fatty 
acid component, and having a kinematic viscosity at 40* C of 32 cSt, a pour point of -45° C, and an average 
30 number of carbon atoms of the fatty acids per hydroxy! group of the neopentylpolyols of 5. 

Sample 13 

a neopentylpoiyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
35 and a mixture comprising 2-methyipropanoic acid and isoheptanoic acid at a molar ratio of 30 : 70 as a fatty 
acid component, and having a kinematic viscosity at 40* C of 65 cSt, a pour point of -45° C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 6.1 . 

Sample 14 

40 

a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising 2-methylpropanoic acid and isoheptanoic acid at a molar ratio of 10 : 90 as a fatty 
acid component, and having a kinematic viscosity at 40* C of 67 cSt, a pout point of -45° C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 6.7. 

45 

Sample 15 

a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and a mixture comprising heptanoic acid and isoheptanoic acid at a molar ratio of 50 ; 50 as a fatty acid 
so component, and having a kinematic viscosity at 40 °C of 68 cSt, a pour point of -45* C, and an average 
number of carbon atoms of the fatty acids per hydroxyl group of the neopentylpolyol of 7. 

Sample 16 

55 a neopentylpolyol ester: prepared by using DPET (dipentaerythritol) as a neopentylpolyol component 
and 2-ethylhexanoic acid as a fatty acid component and having a kinematic viscosity at 40* C of 156 cSt, a 
pour point of -35* C, and an average number of carbon atoms of the fatty acid per hydroxy! group of the 
neopentylpoiyol of 8. 

5 
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Sample 17 

a polyalkylene glycol compound: represented by the following formula: 

CHa 

HOCCfUCHO)^ 

10 

and a kinematic viscosity at 40 * C of 34 cSt and a pour-point of -42.5 * C. 
Sample 18 

is a polyalkylene glycol compound: represented by the following formula: 

CH 3 

i 

20 C4fU0(ClUCH0) l0 H 

and having a kinematic viscosity at 40 * 6 of 36 cSt and a pour point of -55* C. 
as Sample 19 

a polyalkylene glycol compound: represented by the following formula: 
30 C H 3 

i 

HOCCHzCRO) 17H 

35 and having a kinematic viscosity at 40 * C of 73 cSt and a pour point of -45° C. 
Example 1 

Either 15 parts by weight of each of the samples listed in Table 1 and 85 parts by weight of 
40 fluorocarbon 134a (case 1) or 60 parts by weight of each of the samples listed in Table 1 and 40 parts by 
weight of fluorocarbon 134 a (case 2) were fed into a 1-A glass autoclave to determine th© compatibility at a 
temperature of -60 to 100* C. The results are given in Table 1 . 

45 
so 

55 

\ 
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Table 1 



Sample 


Compatibility 


no. 


case 1 


case 2 


1 


cloudy at -51° C or 
below and at 9 6°C or 
above 


completely 


dissolved 


2 


completely 


dissolved 


completely 


dissolved 


3 


completely 


dissolved 


completely 


dissolved 


4 


completely 


dissolved 


completely 


dissolved 


5 


completely 


dissolved 


completely 


dissolved 


6 


completely 


dissolved 


completely 


dissolved 


7 


completely 


dissolved 


completely 


dissolved 


8 


completely 


dissolved 


completely 


dissolved 


9 


completely 


dissolved 


completely 


dissolved 


10 


completely 


dissolved 


completely 


dissolved 


11 


completely 


dissolved 


completely 


dissolved 


12 


completely 


dissolved 


completely 


dissolved 


13 


cloudy at -30°C or 
below and at 86° G or 
above 


cloudy at -35° C or 
below and at 8S°C or 
above 



Comparative Example 1 

The samples listed in Table 2 were examined for the compatibility with fluorocarbon 134a in a similar 
manner to that of case 1 of Example 1. Trie results are given In Table 2. 
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Table 2 



Sample no. 


Compatibi li ty 


14 
15 
16 


cloudy at -12°C or below and at 76 °C or above 
cloudy at 14°C or below and at 68 °C or above 
cloudy at 33°C or below and at 62 °C or above 



Example 2 

10 g of each of the samples listed in Table 3 was put in a 100-mI beaker and the beaker was placed in 
a thermo-riygrostat at 20* C and 60% R.H. to determine the weight change after 24 hours. The results are 
given in Table 3. 

Table 3 



Sample 
no. 


Wt- before test 

(g) 


Wt. after test 

(g) 


Wt. increase 
(mg) 


1 


10.0003 


10.0009 


0.6 


2 


10.0001 


10.0019 


1.8 


3 


10.0002 


10.0014 


1.2- 


6 


10.0000 


10.0021 


2.1 


7 


10.0001 


10.0030 


2.9 


9 


10.0003 


10.0006 


0.3 



Comparative Example 2 

The samples listed in Table 4 were examined for weight change after 24 hours (hygroscopicity) in a 
similar manner to that of Example 2. The results are given in Table 4. 

As shown in Table 4, the samples exhibit weight increases larger than those of the samples of Example 
2, i.e., the samples are more hygroscopic than those of Example 2. 
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Table 4 



5 


Sample 
no. 


W-fc. before test 

(g) 


Wfc. after test 

(g) 


Wt. increase 
(mg) 




17 


10.0000 


10.6091 


609.1 


10 


18 


10,0001 


10.1084 


108.3 




19 


10.0002 


10.1614 


161.2 



15 



Example 3 

20 Volume resistivity is an indication of electrical insulation properties. The samples listed in Table 5 were 
examined for volume resistivity at a humidity of 70% and a temperature of 30 "C with a DC amplifier 
according to JIS C-2101. Advantest TR-8601 and Advantest TR-44 (both mfd. by Advantest Corp.) were 
used as a microammeter and a cell for determining the resistance of liquid, respectively. The voitage 
applied was 100 V. The results are given in Table 5. 

25 

Table 5 



3D 


Sample no. 


Volume resistivity (ft cm) 




1 


3.1 x 10 12 


35 


2 


8.1 x 10 12 




3 


4.3 x 10 12 




4 


1.4 x 10 13 


40 


9 


8.3 X 10 11 



Comparative Example 3 

The samples listed in Table 6 were examined for volume resistivity in a similar manner to that of 
Example 3. The results are given in Table 6. 
so It is apparent from the results given in Table 6 that the polyalkylene glycoi compounds are inferior to 
the neopentylpoiyoi esters of the present invention in volume resistivity. 



55 
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Table 6 



5 


Sample no. 


Volume resistivity (ftcm) 




17 


1.4 x 10 9 


10 


18 


2.1 x 10 10 




19 


2.6 x 10 9 



15 



Example 4 and Comparative Example 4 

15 parts by weight of each of the samples listed in Table 7 and 85 parts by weight of fluorocarbon 134a 
20 were put in a 100-ml autoclave made of stainless steel (SUS-316). Three metal pieces (50 x 25 x 1.5 mm) 
respectively made of steel, copper or aluminum were placed in the autoclave. After hermetically sealing the 
autoclave, the contents ware kept at 150*C by heating for 14 days (336 hours) to carry out a heat test. 
After the completion of the heat test, the autoclave was subjected to vacuum deaeration to remove the 
fluorocarbon 134a. The resulting lubricant was examined for viscosity and appearance. Further, the metal 
ss pieces were washed with toluene and ethanol to determine the weight change thereof. The results are given 
in Table 7. 

Jn a similar manner to that described above, the comparative sampfes No. 17 to 19 were examined for 
stability, it is apparent that these samples each exhibit a larger viscosity change and each have a greater 
influence upon the metals than those of the compounds according to the present invention. The test results 
30 are given in Table 7. 
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Claims 

55 1. A lubricant for a refrigerator using a chlorine-free flurocarbon as the refrigerant, characterized by 
comprislng a neopentylpolyol ester of a fatty acid having 2 to 6 carbon atoms. 

2. A lubricant as claimed in claim 1 characterized in that it comprises one or more neopentylpolyol esters 
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in which the proportion of fatty acid residues having 2-6 carbon atoms is 20 mofe percent or more of 
the total fatty acid residues in the one or more esters and in that the average number of carbon atoms 
per residue of the fatty acid residues in the one or more esters is 6 or less. 

3. A Jubricant as claimed in cfaim 1 or 2 characterized in that the neopentylpoiyol ester is prepared by 
esterifying or transesterifying a neopentyfpolyol with one or more fatty acids characterized in that at 
least 20 mole percent of the fatty acids have from 2 to 6 carbon atoms in the molecule and in that the 
average number of carbon atoms in the fatty acid molecules per hydroxy groups in the neopentylpoiyol 
is S or less. 

4. A lubricant as claimed in any of claims 1 2 or 3 characterized in that the neopentylpolol has at ieast 3 
hydroxy groups per molecule. 

5. A lubricant as claimed in claim 4 characterized in that the neopentyipolyol has at least 4 hydroxy 
groups per molecule. 

6. A lubricant as claimed in any of claims 1 to 5 characterized in that it further contains one or more 
lubricants different from the lubricant defined in claim 1 and/or one or more additives selected from 
phosphates, phosphites, epoxy compounds, organic tin compounds, antioxidants and BHT. 

7. A refrigerant composition characterized In that ft comprises a chiorine-free flurocarbon and a lubricant 
as claimed in any of claims 1 to 6, the voiumne ratio of chlorine-free fluorocarbDn to neopentylpoiyol 
fatty acid ester(s) in the composition being from 99:1 to 1:99. 
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